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REMARKS 

never a pending claim 31. 

Claim* Wand I^to,^^^^^ 
drawntonon-electedinvention, TheAppIicants expressly reserve the right to prosecute 
the canceled claims in one or more dividend applications claiming the benefit of priority 
to the instant application and its predecessor^). 35 USC § 121 . 

Claim 78, 80 and 81 have been canceled without prejudice because they are 
redundant in light of claims 38-40, 50-52, 62-64 and 75-77, which claims consist of the 
same limitations as those of the canceled claims. 

Further, to expedite prosecution, claims 82-87 have been canceled because they 
churned mherent properties of the claims upon which they depend. 

Claims 9-12, 21-30, 32-34, 41-46, 53-58, 65-69, 71 and 79 have been amended. 
Support for the amendments can be found throughout the application, including the 
claims as originally filed. Therefore, no new matter has been added. Importantly the 
chum amendments should not be construed to be an acquiescence to any of the claim 
rejections. Rather, the amendments to the claims are being made solely to expedite the 
prosecution of the above-identified application. IT* Applicants expressly reserve the 
nght to further prosecute the same or similar claims in subsequent patent applications 
claiming the benefit of priority to the instant application. 35 USC § 120. 

Election - Restrfrtinn 

Election of Invention 

The Applicants respectfully affirm the provisional election, made on August 27 
2002. of Invention m, claims 9-12, drawn to compounds represented by structure 3 ' 
However, the Applicants respectfully assert that simultaneous examination of Inventions 
IH, V and VH would not place an undue burden on the Examiner because the Inventions 
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have in common a binaphthyl core. See MPEP § 803 ('If the search and examination of 
an entire application can be made without serious burden, the [Ejxaminer must examine it 
on the merits, even though it includes claims to independent or distinct inventions/'). 
Therefore, the Applicants respectfully request that the Examiner modify the instant 
Restriction Requirement, examining Inventions in, V and VII , i.e., claims 9-12, 15-16, 
and 1 9-20, in the instant application. 

Election of Species 

Likewise, the Applicants respectfully affirm the election of the species of 
Example 16, compund 27, which compund is depicted below. Of course, the elections of 
Species made herein is being made solely for search purposes. The Applicants expressly 
reserve the right to prosecute species not elected herein in other patent applications 
claiming the benefit of the filing date of this application. Furthermore, the Applicants 
understand that upon allowance of a generic claim, they will be entitled to consideration 
of claims to additional species which are written in dependent form or otherwise include 
all the limitations of an allowed generic claim. See 37 CFR 1.141. 




NMe 2 

P(cycJohexyi)2 
27 



REJECTIONS RASED ON 35 USC 112JT2 

Claims 9 and 10-12 stand rejected under 35 USC 1 12^2, based on the Examiner's 
contention that they are indefinite for failing to particularly point out and distinctly claim 
the subject matter that the Applicants regard as the invention. Specifically, the Examiner 
has rejected the claims because various Markush groups therein include impermissible 
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open-ended language and the structure in claim 9 lacks labels subsequently referenced. 
Accordingly, the Applicants have amended all of the pending claims to render them 
definite in the context of 35 USC 1 1212, e.g., by replacing forbidden open-ended 
langauge with permitted closed-ended language. The Applicants earnestly hope that the 
Examiner will deem the instant response to be folly responsive to the pending non-final 
office action. 

Accordingly, withdrawal of the rejections under 35 U.S.C. § 1 12^2 is respectfully 
requested. 

CLAIM REJECTI ONS BASED ON THE JTJDIClALLY-CREATF.n 

DOCTRINE OF OBVIOUSNESS-TYPE DOUBLE PATENTTNfS 

Various claims stand rejected under the judicially-created doctrine of 
obviousness-type double patenting, based on the Examiner's contention that the claims 
are not patentably distinct from various claims in United States Patent 6,307,087; and 
various claims of United States Patent 6,395,916. At this point, the Applicants 
respectfully request that the Examiner hold the obviousness-type double patenting 
rejection in abeyance until the second Office Action in the instant application. Should the 
Examiner maintain the rejection, the Applicants expect that in order to expedite 
prosecution to allowance of the pending claims, the Applicants will submit two Terminal 
Disclaimers, corresponding to the patents cited by the Examiner. 
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3 



CONCIJISTOM 

For the foregoing reasons, the Applicants respectfully request reconsideration and 
withdrawal of the pending rejections. Applicants believe that the pending claims are now 
in condition for allowance and early notification to this effect is earnestly solicited. If 
any questions are raised by this Response, the Examiner is urged to contact the 
undersigned at the telephone number listed below. A marked-up version of the amended 
claims appears below. 



155 Seaport Boulevard 
Boston, MA 02210 
Telephone: (617)832-1000 
Telecopier (617)832-7000 



Date: 



By: 



Respectfully submitted, 
Patent Group 
Foley Hoag LLP 

Dana M. Gordon, PhD 
Reg. No. 44,719 
Attorney for Applicants 
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Marked~up Version of Amended Claims Showing Changes Made 
9. (amended) The ligand represented by [general] structure 3: 




3 

wherein 

X and Y represent, independently for each occurrence, NR 2 , PR^ AsR^ OR, or 

SR; 

R> R„ R^ R 3 , and R^ for each occurrence, independently represent hydrogen, 
halogen, alkyl, alkenyl, alkynyl, hydroxyl, alkoxyl, silyloxy, amino, nitro, sulfhydryl, 
alkylthio, imine, amide, phosphoryl, phosphonate, phosphine, carbonyl, carboxyl, 
carboxamide, anhydride, silyl, thioalkyl, alkylsulfonyl, aiylsulfonyl, selenoalkyl, ketone, 
aldehyde, ester, heteroalkyl, nitrile, guanidine, amidine, acetal, ketal, amine oxide, aryl, 
heteroaiyl, azide, aziridine, carbamate, epoxide, hydroxamtc acid, imide, oxime, 
sulfonamide, thioainide, thiocarbamate, urea, thiourea, or -(CH2)nx-Reo; 

Rs and R^, for each occurrence, independently represent halogen, alkyl, alkenyl, 
alkynyl, hydroxyl, alkoxyl, silyloxy, amino, nitro, sulfhydryl, alkylthio, imine, amide, 
phosphoryl, phosphonate, phosphine, carbonyl, carboxyl, carboxamide, anhydride, silyl, 

21 
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thmalkyl, alkylsulfonyl, arylsulfonyl, selenoalkyl, ketone, aldehyde, ester, heteroalkyl 
mtnle, guaridine, amidine, acetal, ketal, amine oxide, aryl, heteroaryl, azide, aziridine' 
caibamate, epoxide, hydroxamfo acid, imide, oxime, sulfonamide, thioamide, 
thiocarbamate, urea, thiourea, or -(CH^-R^; 

the B and B' rings of the binaphthyl core independently may be unsubstituted or 
substituted with R, and R«, respectively, any number of times up to me limitations 
imposed by stability and the rules of valence; 

R, and R,, and/or R, and R,, taken together [may] optionalTv represent a ring 
consisting of a total of 5-7 atoms in the backbone of said ring; of which at™* [may 
comprise) aero, one or two atoms are heteroatoms [in its backbone]; and said ring is 
substituted m . [may bear additional substituents or be] unsubstituted; 

Rso represents an unsubstituted or substituted aryl, a cycloalkyl, a cycloalkenyl, a 
heterocycle, or apolycycle; 

m is an integer in the range 0 to 8 inclusive; and 

the ligand, when chiral, [may be provided in the form of] is a mixture of 
enantiomers or [as] a single enantiomer. 

10. (amended) The ligand of claim 9, wherein: 
X and Y are not identical; 

R is selected, independently for each occurrence, from the [set] grojm consisting 
of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl 
and -(CH2) m -R S0 ; 

R„ Rj, R,, and R, are selected, independently for each occurrence, from the [set] 
group, consisting of H, alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
aralkyl, heteroaralkyl, halogen, -SiR 3 , and -(CK^m-R*,; and 

Rs and R« are selected, independently for each occurrence, from the [set] group 
consisting of alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, halogen, -SiR,, and -(CH^WR*,. 
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1 1 . (amended) The Iigand of claim 9, wherein X is [hydrogen] NR,; and Y is PR,. 

12. (amended) Tie ligand of claim 1 1, wherein R is independently for gad; 
occurrence alkvl or cvcloalky l. 

2 1 . (amended) The method depicted in Scheme 1 : 

transition metal, 

ligand of the present invention, 

MX + HN(R')R« — S-2 ^ AiN^R" 

Scheme 1 

wherein 

Ar is selected from the [set] groug consisting of optionally substituted monocyclic 
and polycyclic aromatic and heteroaromatic moieties; 

X is selected from the [set] group consisting of CI, Br, I, -OS(0) 2 alkyl, and - 
OS(0) 2 aryl; 

R' and R" are selected, independently for each occurrence, from the [set] group 
consisting of H, alkyl, heteroalkyl, aryl, heteroaryl, aralkyl, alkoxyl, amino, trialkylsilyl, 
and triaiylsilyl; 

R' and R", taken together, [mayj optionally form an [optionally] unsubstituted or 
substituted ring consisting of 3-10 backbone atoms inclusive; of which atoms [said ring 
optionally comprising] zero, one or [more] two atoms are heteroatoms beyond the 
nitrogen to which R' and R" are bonded; 

R' and/or R" may be covalently linked to Ar [such that the amination reaction is 
intramolecular]; 

the transition metal is selected from the [set] group consisting of the Group VHIA 

metals; 

the ligand is selected from the [set] group consisting of a compound represented 
by 3: [1-7 inclusive; and] 
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3 

wherein 

X and Y represent independe ntly for each occurrence. NR,. PR,. AsR,. OR. or 

SRi 

RJL, , R„ R„ and R„ for each occurrence, i n dependently represent hydrogen. 
halogen, aflevL alkenvl. alkvnvl. hvdrox vl, alkoxvl. silvloxv. amino, nitro. sulfhvdrvl. 
alkylthio, imine, amide, ohosnhorvl. p hosphonate. phosnhine. carbonvl. carhnxyl 
carboxarmde, anhydride, silyl, tbioalkvL a l kylsulfonvl. arvlsulfonvl. selenoalkvl ketone. 
aldehyde, ester, heteroal kvl. nitrile. gu anidina, ami dine. acetal. ketal. amine oxide, arvl. 
heteroarvL azide. aziridme. carhamat e. epoxide, hvdroxamic acid, imide. oxime. 
sulfonamide, thtoamide. thiocarbamat e. urea, thiourea, or -fCHVt^ -R m - 

Rs an4 Ry;. for each occurrence, independently r epresent halogen, alkyl. alkenvl. 
alkynvl. hvdroxvl. alkox vl. silvloxv. amino, nitro. sulfhvdrvl. allcylthio. imine. amide. 
Bhosphoryl, phosphonate. phosnhine. car b onvl. carboxvl. carboxamide. anhydride, sily l, 
thioalkvl. alkvlsulfonvL arvlsulfonvl. se lenoalkvl. ketone, aldehyde, ester, heteroalkvl. 
nitrile. guanidine. amidi ne. acetal. ketal. amine oxide. arvL heteroarvl. azide. aziridine 
carbamate, epoxide, hvdr oxamic acid, imide. oxime. sulfonamide, thinami^, 
thiocarbamate. urea, thiour ea, or -(CH^^ g^^- 
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j he B and B' rin f >* gfjg bjnaphthyl core independent mav be yBguhgfiflagd ™ 
substituted with R f and * fa respectively, an v mimh«r nfw „ p to thft , imi - tatinne 
imposed bv stMUty pwd the ru|es nfv»l ?Ta; 

R, and R,, apd/or and R, n , taken toother optimally gprgggQl a ri™ r™.^tin«, 
of a total pf 5-7 atoms in the backbone of said rinp : which flto m fi ggjg ^ ~ two 
a toms are heteroatoms; and said ring is sub s tituted or im S uh s tif,,t^ ; 

Rg n . represen . ts an unsubstituted or substituted fl r yl. a cvcloalWl. a cvcloalkenvl, a 
heterocvcle. or a 

m is an integer in the range 0 t o 8 inchigtvp.- 

the ligand, when cbiral. is a mixture of enanti o mers or a .? n ple enantiomer anri 

the base is selected from the [set] group consisting of hydrides, carbonates, 
phosphates, alkoxides. amides, carbanions, and silyl anions. 

22. (amended) The method of claim 21, wherein: 
[the ligand is 2;] 

the transition metal is palladium; and 

the base is an alkoxide, amide, phosphate, or carbonate. 

23. (amended) The method of claim 2 1 or 22, wherein: 

[the ligand is 2, wherein] X is [hydrogen] Nfalkviy and Y represents P(alkyl) 2 or 
Pfcvcloalkvn.: and 

X represents CI or Br 

24. (amended) The method of claim 21, wherein: 

[the ligand is 4;] y r epresents Fralkvl), or PrcvcloanrylV v r^r^ents NfalWI) . ; 

the transition metal is palladium; and 

the base is an alkoxide, amide, phosphate, or carbonate. 

25. (amended) The method of claim [22] 24, wherein: 



25 

Received from < 617 832 7000 > at 4129103 12:57:40 PM [Eastern Daylight Time] 



04/29/2003 12:44 617-832-7000 FOLEY HDAQ LLP PAGE 27/37 



[the ligand is 4, wherein R, and R, are absent; P(R) 2 represents PCy* and N(R) 2 
represents NMe 2 ; and] 

X represents CI or Br. 

26. (amended) The method of claim 21, wherein [: ] HN(R')R» represents an 
optionally substituted heteroaromatic compound. 

27. (amended) The m ethod of claim 21 , wherein: X represents CI; [the ligand is 4, 
wherein R, and R, are absent, P(R) J y. represents Pft-Bu^ or PCy 2 ; [and N(R)J X 
represents NMe,; the transition metal is palladium; and the base is an alkoxide, amide, 
phosphate, or carbonate. 

28. (amended) The method of claim 21, wherein: X represents Br or I; [the ligand is 
4, wherein R, and R 2 are absent, P(R) 2 ] X represents Pft-Bul or PCy 2 ; [and N(R) 2 ] X 
represents NMe^ the transition metal is palladium; the base is an alkoxide, amide, 
phosphate, or carbonate; and the transformation occurs at room temperature. 

29. (amended) The method of claim 21, wherein: [the ligand is 5;] R^R,, R,. R,,. 
R^R^aJ,,, and R,, independently fo r each occurrence represent hydrogen: the transition 
metal is palladium; and the base is an alkoxide, amide, phosphate, or carbonate. 

30. (amended) The method of claim 21, wherein: X represents CI; [the ligand is 5;] 
SiJ *?, R, , K, Rs, R*. Ki, and R.. independe n tly for each occurrence represent hydrogen: 
the transition metal is palladium; and the base is an alkoxide, amide, phosphate, or 
carbonate. 

32. (amended) The method of claim 21, wherein: [the ligand is 2, wherein X and Y 
both represent P;] the transition metal is palladium; and the base is an alkoxide [, amide,] 
or phosphate [, or carbonate]. 

33. (amended) The method of claim 21, wherein: X represents CI; [the ligand is 2, 
wherein X and Y both represent P,] R„ R 2 , R,, R,, R,, R^ R,, and R s [are absent,] 
represent hydrogen; [and all occurrences of R are cyclohexyl;] Y represents Pft-BuL or 
PCv,: X represents NMe.: the transition metal is palladium; and the base is an alkoxide (, 
amide,] or phosphate [, or carbonate]. 
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34. (amended) The method of claim 21, wherein RalkenylJX serves as a surrogate 
for ArX] R„ ft, £ ^R to R„ and It, rennasftn* hy drogen: y rpp ^ sents Pft-BiiY. or 

ECy, ; X represents NMe,; the transition met a ] j§ paUadmmj and the jg ggdium fert 
butoxide or potassium phngphat* 

41. (amended) The method depicted in Scheme 2: 

transition metal, 
ligand of the present invention, 



ArX + ArB(OH)2 - basc 



Ar Ar 1 



Scheme 2 

wherein 

Ar and Ar' are independently selected from the [set] group consisting of 
optionally substituted monocyclic and polycyclic aromatic and heteroaromatic moieties; 

X is selected from the [set] group consisting of CI, Br, I, -OS(0) : alkyl, and - 
OS(0) 2 aryl; 

Ar and Ar' may be covalently linked [such mat the reaction is intramolecular]; 
the transition metal is selected from the [set] group, consisting of the Group vmA 

metals; 

the ligand is selected from the [set] groan, consisting of a compound rep resent^ 
by 3; [1-7 inclusive; and] 
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wherein 



SR; 



X and Y represent, iodenendentlv for each occurrence. NR. . PR- AsR 7l rtR , ™ 



R ^ 811(1 for each occurrence, inde p endently rep r esent hydrog en, 
halogen, alkyl, alkenyl, al kynyl, hy d r oxvl, a lk oxvl. silvlnw amino, nitre, sulfhvHry l 
alkylthio, irnine, amide, nhosphorvl. p ho ^phonate. p fios phine. carhonvl. oarboxvl. 
carboxamide, anhydride, silvl. thinalkvl a l kvlsulfonvl. arylsulfonvl. selenoalkvL ketone. 
fl &ehyde, ester, heteroalkvl. nirrile. giiani d jrie. amidine. acetal ketal. amine oxide, arvl 
heteroaryl, azide. aziridine. carbamate, e p oxide, hvdroxamic acid, im.de, o yirn ff| 
sulfonamide, thioamid e. thiocarhamate. urea, thiourea, or -^Ho ^-T^ 

& and R,;, for each occurrence, independently rep resent halogen. aTWI aH^nyl, 
al kynyl, hydroxyl, alkoxvl. fiilvloxv. amino n itro. sulfhvdrvl , alkvlthio. imin* , ami^ 
p hosphoiyi, phosphorate, phosphi ne, carbo n vl. carboxvl. carboxamide. anhydride. silvl T 
thioalkyl, alkylgulfonvl, arylsulfonvl. selenoal k vL ketone, aldehyde, ester, hef emalfcyl, 
nitric, guanidine, amidine. acetal. ketal. amin e oxide, arvl. heteroarvl. azirta aandjns, 
carbamate, epoxide, hydroxamic acid, imide , oxime. salfonamide. thioamide 
thiocarbamate. urea, thio urea. or-fCT^lm -R^; 
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theBandB>rin „ofthehin ^ h thy1 rnreindenendenHv^ y^,,,,.,,^,^ „ 
stated with, g , gldJUies^^ g fc ^ 

imposed by .stability and th* pfy^gncg; 

# B,JBd& ' SElMy "r— a ring casting 
flla total of 5>7 itos in ftr Mr+hnn. of said rinp. M atolTls g , ^ 

atoms are heroins; and said gag is substituted or imsubgtituj s& 

^represents an UBgjMQjfed orsubsttuted agL a cy^laalky j a^yclogn^yi, i 
heterocvcl e. or a polyry r.fc 

,m is an integer in the ran^ n g inclusive- 

- 6 USaDd ' WhCT rhira1 j§ a mixture nf e^ ntloniers nr „ jungle epaminrnerr „nH 

the base is selected from the [set] group, consisting of carbonates, phosphates, 
fluorides, alkoxides, amides, carbanions, and silyl anions. 

42. (amended) The method of claim 41, wherein 
[the ligand is 2;] 

the transition metal is palladium; and 

the base is an alkoxide, amide, fluoride, phosphate, or carbonate. 

43 . (amended) The method of claim 4 1 or 42, wherein 

[the ligand is 2. wherein] X is [hydrogen] NR* and Y represents P(alkyl) 2 or 
Pfcvcloalkyr^ ; and 

X represents CI or Br. 

44. (amended) The method of claim 41, wherein: 
the transition metal is palladium; 

[the ligand is 4;] Y represents Pjgjkyl), Qr Pjalkyl), • v r gm^gnte Nfalfcvn • and 
the base is an alkoxide, amide, carbonate, phosphate, or fluoride. 

45. (amended) The method of claim [41] 44, wherein; 
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[the ligand is 4, wherein R, and R, are absent; P(R) 3 represents PCy„ and N(R) 2 
represents NMej;) 

X represents CI or Br, and 

the reaction occurs at room temperature. 

46. (amended) The method of claim 41, wherein [(alkenyl)X serves as a surrogate 
for ArX, and/or (aIkenyl)B(OH) 2 serves as a surrogate for ArB(OH)J R. R,, R v R^ 
R^ jindR, represent hydromv Y rep ress Pft.R,,), ^j q^ Xrgpj^sgntsNM^ the 
transition metal is palladium- and the base is cgsjum flu oride nr™w„ m fluoride 
53. (amended) The method depicted in Scheme 3: 



ArX + RBR', 



transition metal, 

ligand of the present invention, 

base 

— " Ar- 



Scheme 3 



wherein 



Ar is selected from the [set] group consisting of optionally substituted monocyclic 
and polycyclic aromatic and hetero aromatic moieties; 

R is selected from the [set] group consisting of optionally substituted alkyl, 
heteroalkyl, and aralkyl; 

R' is selected, independently for each occurrence, from the [set] group consisting; 
of alkyl and heteroalkyl; the carbon-boron bond of said alkyl and heteroalkyl groups 
being inert under the reaction conditions[, e.g., BR' 2 taken together represents 9- 
borobicyclo[3.3.1]nonyl.] a 

X is selected from the [set] group, consisting of CI, Br, I, -OS(0),aIkyl, and - 
OS(0) 2 aryl; 

Ar and R may be covaleutly linked [such that the reaction is intramolecular]; 
the transition metal is selected from the [set] grojjp. consisting of the Group VILTA 

metals; 
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the ligand is selected from the [set] groun consisting of a compound Eg gssgntgd 
by 3: (1-7 inclusive; and] 




wherein 



SR: 



X and Y represent, independently for each o^-im^ . NR.. PR T A«P m> 



or 



&&ii R A and R„ for each occurrence inde p endently rep re sent hvdir.^ Pn 
fla lpgen, alkyl, alkenyl, alkynyl hydroxvl. alknvvl ^ Y w v , mAtltL nifrn t>lIftiy ^ 
dkylthio, imin B amide , phosphorvT nhosnhnn^ P ^ Thine . cafhf>T>vl ^ 
carhoxamide, anbydride, silyl thioalkvl afrvknlWi ^ ulfonvl. sjlgnojdlgL ketone 
aldehyde, e,ster heteroalkyl ninile r^idi™ ag taUgjaj Bnjncjgjde aryl 

heteroaryl, azide a^dine, carbamate, en^ri* hy ^ oxamic ^m. jmidg, 
s ulfonamide, thioamidft th W arbamate- mre. thiourea, r,r -(™:} m - p ^ 

E^and R,, for each ocniirence, independently renr^t h aio^ a i V<>ny1 

alkynyl, hydroxy! alkoxyl, silyloxy jgnjpg, nitm , snlfhydrvl alkvlthin imjne, amjde, 

phosphory^phosphonafe phosnhine. caiWl ^ o xvL carhf>Yam< -^ ^1 

feie^cyiancylsulfoiivLarvhulfhnvl c*i.™„?i~i ,^ ^ 

-i . .uiiunvL ai /isu.mn, *elenoalkyl, ketone, aldehyde, ester, hetemaiwi 



Oitrile, ^uanidm^ amidine, fl cet»1 Veral amine ggde »~ ? | hetemarvt 
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carbamate, epoxide, hydroTamic acid, jmjde ™~ e . sulfonamide fejoamide 
thioparbamate. urea.thim.r^ , ^-f ^) ^ ~" 

Ihe B and B' rinps nf the ninnphthyl sore independ ently nnv K. .„^^ M nr 
gubshtuted with R , and K respectively, anv numh«r ft fH. M ,. p to ^ 
imposed by stability and the aflgs nfv a l mw; 

ZiMSLBx^m** and Ew taken father optionally renr^t ■ ^ 

of a tptal of 5-7 atoms in the Backbone of said ring ofwhish ato™ gg two 

atoms are heteroatoms; and said ring is gufegtiftitg d or unsnhstift.^- 

Raorepresents an unsiibstitutcd or substituted arvl. a agjgajkyj, a cvdnal^y i . 
heterocvcle. or a polyryrlo; 

m jg an intepftr in the ranee 0 ft p 8 inclusive; 

the foand, when chiral, is a mixture of enanti^e r s or a single g^antiomgr; *mH 

the base is selected from the set consisting of carbonates, phosphates, fluorides, 
alkoxides, amides, carbanions, and silyl anions. 

54. (amended) The method of claim 53, wherein 
[the ligand is 2;] 

the transition metal is palladium; and 

the base is an alkoxide, amide, phosphate, or carbonate. 

55. (amended) The method of claim 53 or 54, wherein: 

[the ligand is 2, wherein] X is 2^ [hydrogen], and Y represents P(alkyl) 2 pr 
ficyclpaUcylij; and 

X represents Cl or Br. 

56. (amended) The method of claim 53, wherein 
X represents Cl or Br; 

the transition metal is palladium; and 
[the ligand is 4; and] 
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the base is an alkoxide, amide, carbonate, phosphate, or fluoride. 

57. (amended) The method of claim 53, wherein 

phe ligand is 4, wherein] R, and R 2 are absent- rP(R) 2 ] Y represents PCy 2 , and 
[N(R) 3 ] X represents NMe 2 ; and 

X represents C!. 

58. (amended) The method of claim 53, wherein [(aDcenyl)X serves as a sunogate 
for ArX] R^Jj,, R„ R„ R„ k 7i an d p. represent hydr ogen; V rep ress Pft-Bul nr 
PCy,; X represents NKfr • the transition ™tal jg palladium: and th? base is r.^n.m 
fluoride or potassium fluori^ 

65. (amended) The method depicted in Scheme 4: 
0 

transition metal, 
R , ligand of the present invention, 
ArX + FT ' base 





-*- R 



Scheme 4 

wherein 

Ar is selected from the [set] group, consisting of optionally substituted monocyclic 
and polycyclic aromatic and heteroaromatic moieties; 

R, R', and R" are selected, independently for each occurrence, from the [set] 
group consisting of H, alkyl, heteroalkyl, aralkyl, aryl, heteroaryl; 

X is selected from the [set] group consisting of CI, Br. I, -OS(0) 2 alkyl, and - 
0S(O) 2 aryl; 

Ar and one of R, R', and R» may be covalently linked [such that the reaction is 
intramolecular]; 

the transition metal is selected from the [set] group consisting of the Group VHIA 

metals; 
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the ligand is selected from the [set] group consisting of a compound rep resented 
bv3: [1-7 inclusive; and] 




wherein 



SR; 



X and Y represent, independe ntly for eac h o c c urrence. NR. PR- , , r>p < ^ 



S^=i JB m and R„ for each occurrence- ind ependently represent hvdrop en, 
h alogen, aftyl, alkenyl, alkynvl hvdroxvl. ajjggayl silvloxv, amino, nitro. sul%djyl 
aj kyltfaio, imine, amide, phosphorvl. phosnho n ate. phosnhine carbonvl. nanSovy l 
carboxamjde, anhydride, silvl, tbioalkvL ajkyjguj to L arvkt.lfnnyL selenoalkvl ketone 
aj dehyde, ester, heteroalkvl, nitrite, guanidine a m idine. acetal. Mai, amine oxide. ary l 
heteroaryl, azidg , aaridine, carbamate, ennxida , hvdroxamic ari d, imide. oxirne , 
sulfonamide, thioamide, thiocarbamafe urea, thiourea- or -frw^ .p^ 

and R^, for each occurrence, independently r epresent halogen, aTkvl. all^yl , 
alkynyl, hydroxyl, alkoxyl, silylory, amino, nitro snl fovdrvL alfcvlthio imine . am ,^, 
phosphoryl, phosphonate, phosohine. carbonvl. carboxyj carhoxm^,, „nhvdride *sm 
thioalkyl, alkylsulfonyl arylsnlfonvl. selenoalkvl ^ ODe . aidehvda , ^ heteroalkvl 
nitrile, guanidine . amidine, acetal. ketal. amine ox ide, arvl. hetemarvl. azide. aziridine 
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carbamate, epoxide, hvdroxarnir- agd, imid. ^ onami ^ ^ naTM1 -^ 

thjocarbarnat ft, im>a thiourea, or -rrw^ -p^. 

the B and B' rjnre of nV hinanhthvl egg H ^endentlv n,„ Y fag , msubs t,t»tM nr 
s ubstituted wfr h R , and P , respectively, anv numW „f H„, a » ^ to thft ]imitaiinne 
imposed by stability and th« rules of va Wp- 

S, and R„ and/or R 3 and R,, taken toother optionally represent , rjflg cgBagflng 
gf a total of 5-7 atoms jn the backbpae of .aid rjaa ^ ieh atotris Zfim nr m 
atoms are heterpatoms; and said ring is substit u ted or unsnhsri W ; 

Bs o represents an urisubstfated or substituted a ry l , a cvcloalkvl a c vcloallfenyl , g 
hflterocvcl e. or a oolycy nlp; 

Pi is an integer in the rar^ e 0 to 8 inclusive; 

the Iisand, when chirfl l, is a mixture of mantiomers nr g ,ir^ enantinnw m rf 

the base is selected from the set consisting of carbonates, phosphates, fluorides, 
alkoxides, amides, carbanions, and silyl anions. 

66. (amended) The method of claim 65, wherein 
[the ligand is 2;] 

the transition metal is palladium; and 

the base is an alkoxide, amide, phosphate, or carbonate. 

67. (amended) The method of claim 65 or 66, wherein 

[the ligand is 2, wherein] X is MR, [hydrogen), and Y represents P(alkyl) s or 
Pfcvcloallryp.; a„H 

X represents CI or Br. 

68. (amended) The method of claim 65, wherein 
X represents CI or Br; 

the transition metal is palladium; and 
[the ligand is 4; and] 
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the base is an alkoxide, or amide. 

69. (amended) The method of claim 65, wherein 

[fcehgand^, wherein ]R , and R 2 ^ absent; ^ 
lN(R)j] 2 represents NMe,. 

fluoride nr r nt g$$ium flllnri ^ ■ 

79. (amended) The method of claim 21 41 « nT « u • rL 

and1tWi*~ , , CIwm 41. 53, or 65, wherein [the transition metal 

and hgand are selected to provide the product when] X is chloride. 
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